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L-ASER DESIGNATO
'Lin Chao Ching,

A soldier was trapped in a muddy bunker by an ,enemy tank

;s0Veral ,hundred meters away. He used the view-finder -on a litter

green bOX supported by a tripod to aim at the tank and then pres-

sed a button. Suddlenlyo, an airplane appeared on the horizon. It

flew at low altitude directly toward the tank and gave it a fatal

blow. Theission was accomplished with high precision and speed

which minimfized, the threats of any attack by ground fire and

cleared the obstacle for the ground troops, to allc.a them to pro-

ceed-to their destinations. The above had1 been imagined by many

people as a representative, picture of close air support in actual

combat. Today, this has already materialized due to the invention

of the laser desigiator,.

Laser technology has been applied very successfully to the

launching of various weapons to date. Laser techniques which are

far less susceptible to external interference have already been

used to measure the distance of targets replacing the conventional

radar systems.

Laser designators have been installed as range finders for

the weapons launching systems on the British,"Hawklt and the

American "Bobcat" aircraft.

In this case a laser is used to identify the target and

estimate the'distance of the target. The target must first be

identified and then its range will be determined. Therefore, -two

lasers are generally used. In the above example:, the soldier

carried a-laser which sent its beam to. the target (,see Figure 1).

A detector installed in the nose cone of the airplane received

the signal and thus ,helped the pilot to identify the target and

prevented him from harming a wrong target (e.g. his own tank).

In most cases, the pilot never got to see the tanks. The narrow

beam emitted by the laser not only reduces the chances of enemy
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d'etection -but alsoeru's b precise 'e s ignatiin 6P targbts

itfin ad -10 kilometer range.6
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Figuir&e 1. Ground Laser Designater Used by Soldier to identify
Targets

The soldier mady even be able to6 locate the most crucial structua:J.

point of a bridge. In some cases, the designatoii-C installed.

on boar'd Attack aircrafts or oii fighter esc6rting unarmed

airplanes which are equipped, with el6ctronic ec",utpfnent and* other

modern weapons. (See Figur~e 2). '~,*4
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glure 2. :Laser Designator installed In an air 1'a ne to0 locat
targets

It is mandatory to obtain prec+:3e distance and altitude

information in -order to successfully drop a bomb onto a small target

at A calculated position when the plane is flying cat-ultrasonic

speel at low altitude. The distance obtained using a radar i-s

susceptible to large, er-rors due to the relativ~ly wide radar beam
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reflected by a ,large area on the ground.. On, the cnrary,, the

.narroi laser beam is capable of providing the precise information

needed to determine thetarget distancei The laser designator

Tnstalled on board ar- airplane is capable of determining the.

,rahtge of a target in a 10 km radius within 1 meteri

The laser locator designator is not only technologically

more superior but also more economical. The use of high precision

laser desighators greatly reduces the number of weapons systems

and airplanes nheeded to destroy- the targets. The more heavily

guarded 'the targets are, the more advantageous it is to use this

laser technique.

However, this laser technique can not totally replace other

available weapons launching methods. For example, the identifi-

cation of targets fro, the air is nota!lways possible. The operatiOn

of a laser, designator- ct night is also rather limited. This is

especially true on a, ;cloudy day which greatly reduces the irtensity

of a laser beam with distance. In these cases, the idritification

of targets -beomes iorle difficult. The development of laser loca-

tor designator has already been;,successfully combined With conven-

tional weapons systems such as free falling bamb, and delayed shells

The Americans specifically designed several laser designators f or

the "Hawks"' and "Bobcats". During the Vietnam War, laser guided

bombs were used. The aircraft,, equipped with detectors were able

to guide bombs and missiles with laser beam tracers with satisfac-

tory precision (see Figures 3, 4, and 5). This techinque was

proven to be especially powerful in destroying bridges in the

"ietnam war.

'The British install the laser designator inside the airplane,

,While the Americans use a removeable d'evice, if the airplane

1s not efficiently utiizedj the British system becomes ec.ohomic-

ially impractical strictly based on capital cost considerations.

With increasing complexity the more sophisticated laser designator

systmi should be instalied on board.



The potential applications. of laser, sy~ttens .Jn, Avi'dt~i are

ver~y extensi ve. the more, attractive f eat'ure i-,; :holographic

potorah This, is because any pbrtleon o^0f a b1O',grafn,, regard-

'less. of its size, cdan- be used to reproduce the image& of the
or~iginal ob~ect,. The smaller the ar~ca of the hologram,j the lower~

the -resolution 'b~comes,. It is due to this unique feature that
hologralihic pictures are widEly used'. At this.moment. research is
underway nEgadt rdc hol9Q7,raphic las'er helmet desig,-

-nator which is capable o6f pjrodUc~ig hologramfs.i Another- approach
1is 'to .use a holographic vision systemi on a flight simulator.,

It is. also possible to use small semiconduictor laser to build, aCl
gyrOs~ope which would replace the inerti~a balancing gyroscope used

in, conventional guidance systems.

La'sers caii also 'be. used to, deterine, visibility in fog, -the

change in wind soped and air veiodity. Furthermor6, it has been

demonstrated that the ii~rediati6 n of' guidod missiles in f'light by
by lasej? beams could incapacitate the missiles so that they became

harmles-s.
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Figure 1_. T.1he, unmanned airplane carries the laser designator
to locate enehy, tanks while the attack plane launches las er
guided missile to destrdy, the target.
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